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NCX-200 
TRANSCEIVER 


SECTION 1 
GENERAL DESCRIPTION 


THE NCX-200 is a 5 band high performance 
transceiver covering the 80, 40, 20, 15 and 10 meter 
amateur bands. 3 modes of communication are pro- 
vided: SSB, AM, and CW. 
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This dial controls the V.F.O. of both receiver and 
transmitter portions of the transcciver; providing a 


high order of stability and tuning accuracy. 


A Crystal lattice bandpass filter is incorporated 
in hoth the transmit and receiver sections of the 
transceiver. The bandwidth is 2.8 KHz at the center 
frequency of 5.2020 MHz with a 6:50 db shape 
factor of 2.2 to 1. 


ALC (automatic level control) is incorporated 
in the NCX-200, Effective talk power is thereby in- 
creased and microphone gain and speech loudness 
are made less critical by this system. The 10 db range 
of the ALC circuit in the NCX-200 minimizes “flat 
topping” and splatter. 


An ALC input jack is provided on the NCX-200 


NGT 9000 9h OW een VE ae Le 
Nun euuy & KW 1incar am piinc ¢ 10T 


control of the NCX-200 by the ALC voltage from 


the NCL-2000 
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The transceiver operates on LSB on the 80 and 
40 meter bands and USB on the 20, 15 and 10 meter 
Amateur Bands. 


SECTION 2 
INSTALLATION 


2.1 The NCX-200 transceiver requires a suitable 


ese ce Hant reoiiletinn an ering 


power supply with excellent regulation and filtering, 


such as the NCX-A Power Supply/Speaker Console 


ACL9N0 Susnly fonly). Both of these 


AtL-eavyu Suppiy (Omy). o2otm OF TMese 


power units will operate from either 117 or 234 
and are supplied with power cables to di- 


or the new 
or mc new 


VAC. lied with power cables 
rectly connect to the NCX-200. When the NCX-AC- 


200 Supply is used, an external speaker is required 
(see Section 2.2 for installation detail). Figure No. 1 
illustrates the power connections and power require- 
ments. For use with a 12 volt DC power supply con- 
nections to the power supply from the primary 12.6 
volt source and between the power supply, and trans- 
ceiver should be made in accordance with the wiring 
instructions included with the 12 volt DC power sup- 
ply. During mobile operation, make certain that the 
transceiver VR tube remains lit at all times and does 
not extinguish during voice peaks or under full TUNE 
input. Such VR tube extinction will cause severe 
frequency shift with modulation. Extinction of the 
VR tube usually resuits from improper loading or 
from low +280 volt output from the DC supply. It 
is important to use a DC supply which will provide 
rated power to the transceiver and also to provide 
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2.2 SPEAKER INSTALLATION: 


Two terminals on the 12 terminal Jones plug 
rear of the NCX-200 (Pins 5 and 7) are 


= 


ey for a pair of leads to be brought out for 
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(See faire No. 1). Alternatively, the rear-panel 
La 
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ingly is not used 


orca speaker. 


When the NCX-200 is installed in an auto- 
mobile for use with the 12 volt DC supply it will 
usually be most convenient to use the regular auto- 
mobile broadcast radio speaker, connected through a 
DPDT switch mounted under the dash to allow a 


choice of speaker operation of either the NC-X-200 
or the broadcast receiver. 


2.3 MOBILE MOUNTING: 


A mounting bracket is included with the NCX- 
200 transceiver. For mobile operation, this bracket 
should be mounted under the automobile dashboard 
with two #10, 12 or 1/4 x 20 screws, For maximum 


stability, these screws should be located as far apart 


as possible in the mobile mounting bracket. A pair 
thread Lmaohs hold the 
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rectly to the bracket. These knobs permit rapid in- 


or removal of the transceiver from the 
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mount. Mobile operation usually results in consider- 
able vibration and shock. For maxinium frequency 


stability of the NCX-200 transceiver, it is important 
that all mounting screws used to hold the cabinet to 
the chassis and panel assembly be in place and firmly 
tightened. In mobile use, the rubber feet may be re- 
moved from the bottom of the NCX-200, (See figure 


No, 2) 


2.4 MICROPHONE CONNECTIONS: 


The microphone input of the NCX-200 is equip- 
ped with a three circuit jack providing a ground 
on the main shank of the three circuit plug. The 
audio output of a high-impedance ceramic or dy- 
namic (recommended) microphone (a crystal micro- 
shone mas be uscd: bat ammended: for 


ph may be: dsed, but vis not wecommended te 
mobile operation) should be connected to the ring 
of the three circuit jack. If the microphone is equip- 
ped with a push-to-talk button it should be so wired 
that the tip of the microphone ping is connected to 
the grounded shank of the plug when the push-to- 
talk button is pressed. The microphone push-to-talk 
button is connected to +12 V DC. 


ACCIDENTAL INTEKCHANGE OF THE 
WIRING ON THE MICROPHONE PLUG WILL 
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MAY DAMAGE THE NEG Lap lone. 


The microphone input jack of the NCX-200 
is equipped with a grounding contact so that no 
modulation of the transceiver is possible when the 


microphone plug is removed. Microphone connec- 
tions are illustrated in figure No. 3. We recommend 
the use of a good quality, wide-range microphone, 
since all necessary restriction of audio bandwidth 1s 
accomplished in the NCX-200 crystal lattice filter. 


2.5 AUXILIARY RELAY CONTROL TER 


A pair of SPST relay terminals rated at 3 
amperes current capacity are provided at the rear of 


the NCX- 900 to allow contro! of accesso: 


a r 
ment such as the NCL-2000 amplifier. Terminals are 
open during receive, closed during transmit. 


| — CAUTION — | 


THE NCX-200 IS WIRED FOR 12 VOLT 


NEGATIVE GROTINTD MORILE INSTATI- 
Vr WEN oS Bs NO 2 AL 


aNeNSce ae SO ere DP oo 


LATIONS. 


FOR USE ON POSITIVE GROUND INSTAL- 
LATIONS THE POLARITY OF THE 12 VOLT 
DIODE, D-6 AND THE 250 MFD CAPACITOR 
C-147 MUST BE REVERSED. FAILURE TO DO 
THIS WILL RESULT IN DAMAGE TO THE 
UNIT. 
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INSTALLATION DIAGRAMS— 


1 POWER SWITCH 
2 POWER SWITCH 
3 —80 VOLT BIAS @ 6 MA W 
4 12.6 VOLT HEATER @ 5A e 
5 SPEAKER GROUND 
6 COMMON GROUND ° 7 
7 SPEAKER e o 
9 +280 VOLT @ 200 MA 
11 +700 VOLT @ 300 MA 6 5 4 
e e e 
3 2 ( 
e e e 
POWER CONNECTIONS 
FIGURE 1 FRONT VIEW 
MALE PLUG 
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MOUNT TODASH WITH "10, 
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REMOVE RUBBER FEET 


FIGURE 2 FOR MOBILE INSTALLATION 


MICROPHONE CONNECTIONS 


FIGURE 3 


SECTION 3 
OPERATION 


3.1 TUNING PROCEDURE 


BE MADE. A SUIT 
MY LOAD PRESEN ne 40 TO 60 OHMS RE- 
SISTIVE LOAD IMPEDANCE SHOULD BE 
CONNECTED TO THE ANTENNA TERMI- 
NALS, A PROPER POWER CABLE SHOULD 
BE CONNECTED FROM THE TRANSCEIVER, 
AND A MICROPHONE OR KEY SHOULD BE 
CONNECTED TO THE APPROPRIATE INPUT 
JACKS. THE FUNCTION SWITCH SHOULD 
REMAIN IN THE “OFF” POSITION WHILE 
THE CONNECTIONS ARE BEING MADE. 


Set front panel controls as follows: 
RF GAIN fully cw (clockwise) 
AUDIO GAIN at 9 o’clock 


BAND and MAIN TUNING to desired band 
and frequency 


MOX switch: OFF 
MIC GAIN fully ccw (counter-clockwise) 


3.1.2 RECEIVER TUNE-UP (SSB) 


Turn the FUNCTION switch from OFF to 
SSB 


Adjust the PA TUNE and EXCITER TUNE 
controls for maximum 5S-meter reading or 
background noise. This adjustment auto- 
matically sets up approximate transmit tun- 
ing since these controls are common for 
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DOU CialisIMicrer and receiver. 


Adjust AUDIO GAIN for comfortable listen- 
ing level. 


3.1.3. TRANSMITTER TUNE-UP 


| —CAUTION— | 


DO NOT PROLONG TUNE-UP PROCE- 
DURES FOR MORE THAN 30 SECONDS, IN 
ORDER TO PREVENT UNNECESSARY OVER- 


HEATING OF COMPONENTS DURING OUT- 


OF-RESONANCE CONDITIONS. AFTER 


EXPERIENCE IS GAINED, TUNE-UP MAY BE 


ACCOMPLISHED IN A MATTER OF A FEW 


SECONDS. 
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Turn FUNCTION switch to TUNE and ad- 
just EXCITER TUNE control for maxi- 
mum meter reading. 


Quickly adjust the PA TUNE control for 


minimum meter reading (dip) indicating 
proper tuning of the Pi network. Slowly 
rotate the PA LOAD control cw and dip 
meter reading with the PA TUNE control 


until meter reads 300 ma. 


Return the FUNCTION switch to SSB. 


If this is the first time that the NCX- 
200 has been placed in operation, the rear 
panel BIAS control should be adjusted. 
Piace the NCX-200 in transmit with the 
MOX switch in the MOX position. The 
rear panel BIAS control should be adjus- 
ted until the meter reads between 50 and 
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condition (MOX switch OFF). 


The NCX-200 transceiver will now operate in 
both the transmit and receive modes using the MOX 
switch for transmit-receive control. 


3.1.5 PTT OPERATION 
Place the MOX switch in the OFE position. 


Connect a suitable push-to-talk switch as 
shown in figure No. 3. 


The NCX-200 will operate in both the trans- 


watt ancl eanniccn manag oe vr 
Mit ana receive Mmoacs by control from the 


external push-to-talk switch. 


3.1.6 SSB OPERATION 


Insert microphone in the front panel MIC 
jack. 


the FUNCTION switch to TUNE and 


djust the transmitter as described in Section 


Turn the FUCTION switch to SSB. 


Place the MOX switch in MOX or depress the 
microphone push-to-talk button. 

Advance the MIC GAIN until the meter in- 
dicates voice peaks of 125 ma. 


The NCX-200 is now adjusted for SSB oper- 
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3.1.7 CW OPERATION 


Insert key plug in the rear panei KEY jack. 
DTIRIS VM TSAAT Lae ae Mrrarn mi 
Turn the PUINU LIVIN SWITCH tO LUIND ana 
adjust transmitter as described in Section 


Ar, Lad 
Turn the FUNCTION switch to CW. Place 
the MOX switch in MOX and depress key. 


Rotate the rear panel CARRIER INSER- 
TION control clockwise until the meter 
reads 300 ma. Do not continue to rotate the 
CARRIER INSERTION control beyond 
the point at which 300 ma is reached. 


The NCX-200 is now tuned for CW operation 
and is returned to the receive condition by 
switching the MOX switch to OFF. 


3.1.8 AM OPERATION 


Turn FUNCTION switch to TUNE, and ad- 
just transmitter as described in Section 3.1.3. 


Turn the FUNCTION switch to AM. Place 
the MOX switch in MOX, and rotate the 
CARRIER INSERTION control clockwise 
until the meter reads 150 ma. 

Advance the MIC GAIN until meter just 
flickers on voice peaks. 


The NCX-200 is now sebeseety 


ation. and the AM detect 
LM detect 
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in use. 


3.2 DETAILED USE OF THE INDIVIDUAL 
CONTROLS 


The operating instructions in SECTION 3.1 of 
this manual enable rapid set up of the NCX-200 
for SSB, AM, or CW transmission. Careful study 
of the following paragraphs will help you get the best 
performance from your NCX-200 transceiver. 
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to the marker frequency with the receiver and then 

by turning the DIAL SET control until the fiducial 
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line indicates correct frequency. 


3.2.2 THE PA TUNE AND PA LOAD 
CONTROLS 


Adjustment of the PA TUNE and PA LOAD 
controls is interdependent. For normal tune- “uP, the 
FUNCTION switch is placed in the TUNE position. 
The EXCITER TUNE control is set for maximum 
meter indication. The PA TUNE control is then set 
for minimum indication, indicating resonance of the 
Pi network. For a normal 40 to 60 chm resistive 
antenna, the PA LOAD control should be rotated 
clockwise to increase the meter reading. As this is 
done, there will be some interaction with the PA 
TUNE control, and it will be necessary to slightly 
adjust the PA TUNE control for minimum meter 
indication. As the PA LOAD control is advanced, the 
minimum meter reading will increase. Proper loading 
for 200 watts peak input occurs at 300 ma. (marked 
in red on the meter scale). This loading current 
should not be exceeded, since the Pi network design 
is such that additional power input from a 700 volt 
supply will not result in additional power output. 


Above 3006 ma. the efficiency of the NCX-200 final 
amplifier val be impaired, and no further'output 


Proper operation of any linear amplifier depends 
on proper idling current adjustment and on sufficient 
drive for adequate peak piate current during an off- 
resonance condition. The adjustment of the BIAS 

ro TIWW LON Ce. Sen lGer ic Hieriece a 
setting of tie NCX-260 final amplifier is discussed 


in the operating instructions. Assuming this setting 


has been made for an idling current hetween 50 
nas oeen made ior an idiung current between ov 


and 60 ma., it should be possible to obtain a mo- 


mentary maximum off-resonance plate current in 
excess of 350 ma. when the PA TUNE control is 
rotated away from the point of minimum indicated 
current. If 700 volts is being properly supplied to the 
plate circuit of the final amplifier, and the EXCITER 
TUNE control is properly adjusted, this off-resonance 
current should exceed 350 ma. If this current cannot 
be achieved, the cause should be found. Typical 
causes may include any of the following: improper 
BIAS setting, improper EXCITER TUNE adjust- 
ment, low plate supply voltage to the final amplifier 
under full load conditions, low driver B+, defective 
final amplifier tubes or driver tube, or improper align- 
ment of the exciter stages resulting in low driving 


signal. 


As mentioned above, low plate supply voltage to 
the final amplifier will frequently result in difficulty 
in obtaining a suitable off-resonance current (The 
AC 200 power supply is rated to deliver 700 volts to 
the final amplifier with 117 volt AC input). If the 
AC line voltage or the mobile battery supply voltage 
is low, the power supply output will be reduced. Un- 
der these conditions, off-resonance plate current of at 
least 350 ma. will probably not occur. This will not 
impair the operation of the NCX-200 transceiver, 
provided that the PA LOAD control is not so ad- 
justed as to result in excessive loading for the lower 
voltage. At no time should the PA LOAD control be 
advanced so that the plate current at the resonant dip 
exceeds 85% of the off-resonant plate current (which 
is noted by momentarily detuning the PA TUNE 
control). 


In many instances an antenna load that is outside 
the 40 to 60 ohm range of the Pi network will be used 
with the NCX-200. Antennas presenting this type of 
impedance should, if at all possible, be adjusted to 
present a proper load at the NCX-200 antenna ter- 
minals, This can be done through the use of matching 
networks and, in many instances, by simply tailoring 
the length of the antenna transmission line to mod- 
ify its terminal impedance. 


300 ma. with the PA LOAD control rotated to its ful 
counter-clockwise position, the antenna load im- 
pedance is below 40 ohms. If, on the other hand, the 
resonant dip is still less than 300 ma. with the PA 
LOAD control rotated to its full clockwise position, 
the antenna load impedance is above 60 ohms. It is 
possible to modify the Pi network output capacitors of 
the NCX-200 to take care of some misloading in 
these directions. With the PA housing removed, a 


group uf four mica capacitors will be seen just below 
the BAND switch and connected between the BAND 
switch and chassis. These capacitors, C-1 (3.5 MHz), 
C-2 (7 MHz), C-3 (14 MHz), and C-5 (21 MHz) 
are, respectively, 1000, 470, 220, and 220 pF. They 
appear in parallel with the front panel PA LOAD 
control as shown on the schematic diagram and may 
be altered to extend the range of the Pi network. If 
the load impedance is too low, the capacitance should 
be increased. A good quality silver mica capacitor may 
be used for this purpose. It is advisable to use as large 
a case size on these capacitors as can be obtained. 


There is of course some interaction of tuning be- 
tween the PA LOAD control and the PA TINE 
control. If load matching as described in the preced- 
ing paragraph is attempted, it is possible that the 
tuning of the PA TUNE control will be shifted to a 
point where this control will no longer cover the en- 
tire amateur band. In this event, it will be necessary 
to use external matching techniques. It is also possible 
that the antenna line will introduce an inductive or 
capacitive component to the NCX-200 antenna ter- 
minals. In this event, there may be also a shift of the 
PA TUNE control so that it will not tune over the 
entire amateur band. Again it will be necessary to 
alter the antenna impedance by means of an external 
matching network or correction of the antenna 
difficulties. SSB operation should not be attempted 
unless the NCX-200 is properly matched and loaded 
because severe distortion can result, as with any im- 
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properly matched SSB transmitter. 


During tune-up (with the FUNCTION switch 
in the TUNE position), the CARRIER INSER- 
TION control is inoperative. Full carrier is auto- 
matically inserted. In the AM and CW position, the 
CARRIER INSERTION control may be preset and 
will vary the carrier level from zero to full output as 
indicated by the meter. In the SSB position, the CAR- 
RIER INSERTION control is again inoperative, and 
full carrier suppression is present. 


3.2.4 S-METER ADJUSTMENT 


Proper S-Meter adjustment of the NCX-200 
is obtained by disconnecting the antenna and detun- 
ing the EXCITER TUNE control while the NCX- 
200 .is set for SSB reception. With the RF GAIN 
fully clockwise (maximum gain), the S-METERad- 


justinent on the rear apron is rotated until the meter 
indicates between 0 and 1 “S” units. Some “wander- 
ing” of S-Meter zero may be experienced during 
warm-up. 


3.2.5 THE MOX-OFF SWITCH 


The } ok tha MAO (m 


MOSM switch ine tht -MOx nual) op- 


manu al) op 
eration position places the NCX-200 in ie transmit 
mode, regardless of the position of the FUNCTION 
switch, This position is useful for manual operation 
when the microphone is not equipped with a PTT 


switch and is necessary for CW operation. 


3.26 MIC GAIN CONTROL 

For SSB operation, set up the NCX-200 by 
proper tuning of the final amplifier and exciter 
stages (Paragraphs 3.1.1-3.1.3), and advance the MIC 
GAIN control until the meter reads between 100 and 
125 ma. with modulation. Single sideband audio has 
a rapidly varying energy content and the meter will 
rapidly fluctuate between the 50 tu 60 ma. idling 
current and the 100 to 125 ma. meter reading. Actual 
peak current is about 300 ma. This fluctuation will 
be affected by the nature of the speech content and 


individual voice characteristics. 


For AM operation with the CARRIER INSER- 
TION control set as described in the operating 
instructions there will be a steady meter reading of 
150 ma. If the MIC GAIN control is advanced during 
speech, AM modulation of the final amplifier will 
occur. When the MIC GAIN control setting reaches 
a point where the meter just indicates a slight flicker 
on speech peaks, modulation is 100%. Operation with 
the MIC GAIN control above this point should be 
avoided, since excessive drive will cause clipping of 
the modulation envelope, resulting in unwanted 
splatter. 


3.2.7 TEN-METER SEGMENT SELECTION 


If it is desired to operate on other than the 28.5 
MHz to 29.1 MHz segment, the 10 meter band 
crystal (14.6 MHz) must be changed. Crystals are 


available from the Service Department of the National 


Radio Company, Inc. at a cost of $10.00 each. The 


optional crystals are 32. . ae {covering 28.0 MHz 


Hz (covering 29.1 MHz to 


29.7 MHz). For ae on the 20.1 MHz to 29.7 


MHz segment utilizing the 15.2 MHz crystal the 


14.6 MHz crystal is removed and replaced with 


the 15.2 MHz crystal. For operation on the 28.0 MHz 
to 28.4 MHz segment THE 180 PF CAPACITOR 
C-73 ACROSS THE 10 METER OSCILLATOR 
TRIMMER MUST BE DISCONNECTED AT 
ONE END and the 32.1 MHz crystal should be 
inserted in the 14.6 MHz socket. 


3.28 CARRIER INSERTION CONTROL AND 
CARRIER BALANCE 
The carrier balance control R-56 of the NCX- 
200 is internal and has been factory adjusted for 
proper carrier suppression. Readjustment should not 
be required for normal SSB operation. If desired, it 
may be set in the following manner: 


Allow the transceiver to warm up for approxi- 
mately 30 minutes; then tune and load as for SSB 
operation. Set the FUNCTION switch to SSB. Place 


the NCX-200 in a transmit condition either by means 
of the push- to-talk button or by the MOX switch. 
In either event, the MIC GAIN control should be 
in full eew position so that no audio modulation will 
occur. The carrier balartce control is then adjusted 
for minimum meter indication. This meter reading 
should be between 50 and 60 ma. if the BIAS con- 
trol is properly adjusted. When the carrier balance 
control is properly set, it may be left in this position 
for all subsequent operation. A more precise indica- 
tion of carrier balance control setting should be ob- 
tained either by using an oscilloscope connected to 
the antenna line or by listening to the suppressed car- 
rier on a separate receiver. With proper carrier 
balance and tuning of the transceiver circuits, voltage 
on the antenna line should not exceed 0.5 volts peak- 
to-peak as indicated on the oscilloscope. 


For AM operation, it is necessary to adjust the 
CARRIER INSERTION control cw from zero until 
the meter indicates a final amplifier current of 150 
ma. This corresponds to approximately 100 watts in- 
put to the final amplifier, thus assuring operation of 
the tubes within their plate dissipation rating. 


For CW operation, it is necessary to adjust the 
CARRIER INSERTION control cw from its zero 
setting until a meter indication of 300 ma. is ob- 
tained. This assures an input to the final amplifier of 
200 watts during key down transmit conditions of 
CW operation. Normal keying wave forms approxi- 
mate a 50% duty cycle; that is, there is full input for 
about one-half of the time and no power for the 
remaining time. Thus the time-averaged input to the 
final amplifier is still approximately 100 watts, assur- 
ing conservative operation of the final amplifier. 


In the SSB position the CARRIER INSER- 
TION control is inoperative and full. carrier suppres- 
sion is obtained at all times. When the FUNCTION 
switch is turned to AM or CW, the CARRIER 
TNSERTION control becomes operative and carrier 
is automatically inserted according to the preset posi- 
tion of the CARRIER INSERTION control. 


SECTION 4 
THEORY OF OPERATION 


4.1 GENERAL 


The NCX-200 transceiver, designed to cover 
the 80 through 10 meter amateur bands, combines 
a single conversion superheterodyne receiver and 
single sideband transmitter, both employing a com- 
mon crystal lattice filter. The final Pi network and 
driver tuning circuits of the transmitter also serve as 
RF circuits for the receiver. The carrier oscillator 
and VFO are common to the receiver and transmitter 
circuits while the receiver first IF stage is used as a 
low level amplifier in the transmitter function. The 
use of common filter and RF input components re- 
sults in a sensitive and image-free selective receiver 
and in a high quality, low distortion SSB transmitter. 


The operation of the NCX-200 is best under- 


stood by reference to the bleck diagram, figure No. 4, 


and the frequency chart, figure No. 7. 
4.2 THE TRANSMITTER 


a 
starting at the mike jack and . Th 
microphone input circuit is designed for high- 
impedance (dynamic or crystal) microphones and 
provides a push-to-talk microphone circuit. The 
microphone is connected directly to the grid of the 
pentode section of a 6GH8 (V-7A) tube which 
operates as a preamplifier. The signal is then fed 
through the microphone gain control to the triode 
section of the 6GH8 (V-7B) speech amplifier. The 
cathode circuit of this speech amplifier is coupled to 
the diode balanced modulator. 


BLOCK DIAGRAM 


FIGURE NO. 4 
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A 12BA6 Ne -8) tube is used for the carrier oscil- 
lator. The carrier signal appears across a resistive 
plate load and is fed to the diode balanced modulator. 
The ring balanced modulator has both a resistive 
balance adjustment and a capacitive phase balance 
adjustment. The balanced primary winding of the 
output transformer is coupled to a single- ended 
winding which feeds the input of the 12RA6 (V- 9) 
which functions as a transmit IF stage. The transmit 
IF stage feeds a double tuned output circuit. The 
secondary winding serves as an input source for the 
four pole crystal lattice filter. 


The crystal lattice filter is terminated by the IF 
input circuit coupled to the grid of the iZBA6 (V-3) 
first IF stage. The single tuned plate circuit is 
coupled to the grid of the 6JDG (V-12) transmit 
mixer. 


The VFO uses a 12BA6 (V-10) tube operating 
as a grounded cathode Hartley oscillator. The tank 
circuits of this oscillator use extremely stable capaci- 
tors to provide minimum warm-up drift and maxi- 
mum frequency stability. Output is obtained from the 
screen grid assuring maximum stability with change 
in output load. 


A crystal controlled band oscillator using the 
triode section of a 6GH8 (V-11 A) provides crystal 
frequencies of 21.5 MHz, 25.1 MHz and 14.6 MHz. 
This signal is mixed with the VFO output in the 
pentode section of the 6GH8 (V-11 B) resulting in an 
injection signal for the first receive and transmit 
mixers. A single tuned circuit is used in the output of 
the pre-mix circuit to provide for oscillator purity. 


The piate circuit of the transmit mixer is single- 
tuned and feeds the grid of the 6GK6 (ve 13) driver. 
The single- tuned plate circuit of the dr iver feeds the 
grid of the final amplifier. The coils in the plate 
circuits of the tran smit THixer, driver. and premixer 


are band switched for the 80, 40, 20, 15, and 10 


apts -amater ds he toning ngi 
meter amatcur bands. The tuning gang 1s racked so 


that exciter tuning can be accomplished with only 


one control. The gain of the transmit mixer and 


driver are such that a driving signal in excess of 100 


sit 
volts can be obtained at the grid - the final amplifier, 


oDtain cine gric or the nr 


thus assuring linear operation of the exciter to well 
ahove the level necessary for proper drive. 


The final amplifier employs a pair of 6JB6 (V-14 
and V-i5) tubes operating in paraliel. A BIAS con- 
trol on the rear apron sets proper idling current. The 


fate boa) 


plates of the OjbO finai amplifier tubes are coupled to 
a high efficiency Pi network. The band switch selects 


proper inductance, tuning and load capacitance to 
match a 40 to 60 ohm resistive load over the entire 
80, 40, 20, 15. and 10 meter amatcur bands. The Pi 


a, 13, ANG iv mctcr amatcur oanas, ~ne ri 


network is designed for continuous operation at a 


power level of 200 watts input. A small adjustable 
capacitor coupled from the plate of the 6JR6 final 
amplifier to the partially by- -passed return of the final 
grid circuit coils (driver plate coils) provides neu- 
tralization. When the final amplifier is properly 
neutralized, maximum output on a matched anienna 
or accurate 50 ohm dummy load will occur at the 


point of plate current dip as indicated on the meter. 


An effective ALC (automatic level control) cir- 
cuit is included. If the final amplifier grids are over- 
driven on voice peaks, the grids will actually see a 
driving signal positive with respect to the cathodes, 
and grid current will result. This current will cause a 
negative voltage change on the bias circuit. The 
resulting audie ee on ins by jas circuit is capacitively 
coupled to a 
will provide a 
id return of the 12BA6 vf 
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re ae papedanee hias source through the rectifying 
diodes, but the negative ALC voltage “cannot dis- 
charge through the reverse biased diodes, resulting in 
a fast attack—slow release action. A gating diode pre- 
vents cross connection of the ALC and AGC circuits 
at the common IF grid return point. The ALC cir- 
cuit will provide automatic level control for input 
signal variations of more than 10 db., and makes the 
setting of the MIC GAIN contro] quite non-critical. 
In addition. sudden changes in voice level or dis- 
turbing background noises are controlled without 
overdrive and distortion of the NCX-200 transmitter 
signal. 


4.3 THE RECEIVER 


The receiver circuits are indicated by the double 
nes in the block diaseram. The receiver RF 


m.0CK Giacgram. ane fF er #2 


1 
circuits are common to the transmitter RF circuits. 


The high impedance point of the transmi 


npedance point of the transr 
work is capacitively coupled to the grid of a 6BZ6 
(V-1) RF amplifier. The transmit driver and RF 
amplifier plates are connected to the same tuned 
circuit insuring consistency in receive and transmit 
tuning as well as high selectivity. The output from 
the RF amplifier is coupled to the signal grid of the 
first receive mixer, a 12BE6 (V-2), The plate of this 
mixer is coupled to the secondary of the transmit IF 
transformer (T-2) which serves as the input coil to 
the crystal lattice filter. ~ 


tter Pi net- 


The put pat: - ihe crystal latices filter; as in the 


. Simi 
tuned IF amplifier operating at approximately 5.2 
MHz. The detector and AGC circuits are fed through 


me GCLCCLOr alia Mw circuits @re rCu Unir ougn 


separate voltage dividers. The product detector em- 


obtained across a resistive load in 
the cathode of the 
tector is grounded to permit operation as a grid leak 
detector 


For AM operation, 


The output from the detector is coupled to the 
audio gain control, and then to the grid ot the re- 
maining triode section of the 12AX7 (V-5 B) tube 
functioning as a grid-leak biased, first audio amplifier. 
The plate circuit is coupled to the grid of the 6AQ5 
(V-6) audio output stage. The audio output stage 
feeds the output transformer with a 3.2 ohm sec- 
ondary. This output signal is available on the speaker 
output pins of the power plug or at the phone jack. 
The low impedance nature of the phone jack feed 
permits use of either high or low-impedance phones. 


A secondary feed is obtained from the plate 
circuit of the last IF amplifier and is fed to a voltage- 
doubling AGC rectifier (D-4 & D-5). The low- 
impedance driving source provides a rapid charge of 
the AGC bus, When the signal disappears, the nega- 
tive AGC bus cannot discharge through the diodes, 
which provides a long release time, thus giving the 
AGC a very effective, fast-attack, slow release action. 
The AGC is fed to the grid of the 6GH8 (V-7 B) 
S-Meter amplifier. AGC voltage is connected to the 
grid return of the RF stage, through the gating diode 
(D-3) to the first IF stage and to the second IF stage 
for control of receiver gain. 


A THE FUNCTIO 


The following paragraphs describe the operation 
of the various switching circuits with the FUNC- 
TION switch in all possible positions. 


4.4.1 FUNCTION SWITCH OFF 


In this position the FUNCTION switch inter- 
rupts the primary power, either directly in case of 
the NCX-AC-200 power supply or through a remote 
relay in the case of a 12 volt DC supply. 


4.4.2 FUNCTION SWITCH IN SSB POSITION 


In this position the tollowing circuits are set up: 
The product detector and the microphone amplifier 
are connected into the circuit. The key Jack 1s dis- 
connected to prevent accidental keying. The CAR- 
RIER INSERTION controi is disconnected and a 
negative bias is applied to the 12BA6 (V-9) transmit 
IF stage, to reduce gain. With the MOX switch in 
the OFF a the puss -to-talk contact is con- 


ey poe a 
iiay lin ic. When the push- to-talk 


ite) 


contact is pus 


the relay. With the MOX switch in the MOX posi- 
tion the rela lsevn. Hin bees Aa aad 1 on 
tiOri, tne rauay unc is Brounaca uil ceuly 


occurs as with push-to-tal 
MOX swich to OFF will ¢ 


put the equipment in the receive ae 


4.4.3. FUNCTION SWITCH IN AM POSITION 


The AM position of the FUNCTION switch 


Sswittn 


applies bias to the carrier oscillator during receive 
conditions to silence the BFO signal. The product 


a the transm: 
ur 


detector cathode is grounded during receive periods 
to convert the detector to a grid leak AM detector. 
In this position, the carrier insertion control is con- 
nected and bias is removed from the 12BA6 (V-9) 
transmit IF stage, providing full carrier insertion 
from 60 to 300 ma. 


PTT and MOX functions now operate in the 


came manner as deers: Shad under SSD 
Same manner as aescripea unaer oon. 


4.4.4 FUNCTION SWITCH IN CW POSITION 


In this position the function switch will ground 
hie “plate (of ‘the ophbic 


Ge ne 
tne puate of tne Iicropnene preamplifier to prevent 


acadeaeal modulation, and will connect the KEY 


jack to the transmitter bias line. The product detec- 


tor is connected. The CARRIER INSERTION con- 


tral is still connected as described in the AM position. 


44.5 FUNCTION SWITCH IN TUNE 
POSITION 


In this 


In position will 


FUNCTION switch 
ground the relay line, placing the transmitter into 
operation, as described under SSB-PTT Opera- 
tion. The MOX, PTT, and key circuits are disabled 
and have no influence on the tuning procedure. The 
center arm of the CARRIER INSERTION control 
is switched to the top of the control. providing an 
unbalanced condition. The bias on V-10 is still at 


zero. This provides appropriate drive for tune-up. 
4.5 RELAY OPERATION 


In the foregoing discussion, the exact nature of 
the relay switching was not described. The six-pole 
double throw relay is actuated by completing the 
ground side of the 12VDC Relay Bus. The NCX- 
200 is placed in a transmit condition when the relay 
is energized. 


the 


The 6 poles of the relay are used in the follow- 
ing manner, reading from left to night the 


right on 
schematic diagram: 


i. Connects the S-Meter to the cathode of the 
S-Meter amplifier tube during receive 
periods and grounds the S-Meiter so that 
it will function as a Plate current indicator 


ian Gee gs 0 ah 


I. i le 
during trafismiit periods. 


2, Closes the external relay terminals during 


receive neriods. 
receive periods 


3. Switches the 220V B+ to various receiver 
stages during receive periods and to 
various transmitter stages during transmit 
periods. 

4. Removes bias from various receiver stages 
during receive periods and removes bias 
from various transmit stages during trans- 
mit stages. Transmitter bias is not removed 
when the function switch is placed in the 


through this pole and provide grid block 


keying. 


5. Grounds the RF Gain control bus during 
transmit periods to remove RF Gain con- 
trol from the first IF amplifier which is 
used as a transmitter amplifier. 


6. Connects the product detector cathode re- 
turn during receive periods and grounds 
the AGC circuit during transmit periods 
to prevent accidental charge of the AGC 


CW position allowing the key to function bus. 
SECTION 5 
TEST AND ALIGNMENT . 


NOTE: 


TEST AND ALIGNMENT OF THE 
NCX-200 TRANSCEIVER SHOULD ONLY 
BE PERFORMED BY COMPETENT, QUALI- 
FIED PERSONNEL 


5.1 EQUIPMENT REQUIRED 


1. Signal generator providing output at the 


are 


following frequencies. 3.5 MHz, 4.1 MHz, 


3.2 oe 9.0 MHz. 12.5 MHz, 16.1 MHz, 
9 


NATTY, 27.9 crt: 9QO90 * 
4.5 MIIz, 27.9 MHz, 29.2 MHz. 


n 


2. Vacuum tube voltmeter (VTVM). 
3. Standard audio output meter. 


4. High frequency oscilloscope covering the 
range from DC to 30 MHz with a maximum 


text 
Pange iPOmM a. tO ov Warad With a Maximum 


sensitivity of 50 mv per centimeter or better 


and a low capacity input probe (Tektronix 


type 540 Series with type L preamplifier or 


equivalent). 


5. 50 ohm dummy load with calibrated output 
meter covering the frequency range from 
3.9 to 30 MHz (A high frequency vacuum 
tube voltmeter with a 100 volt full scale 
range may be substituted for the calibrated 
output power meter). 


6. Power supply capable of supplying +700 
volts at 300 ma., +280 volts at 200 ma. and 


—80 volts at 6 ma. 


7. 1000 Hz audio generator with an output 
level of 10 mv. 


8. High quality mi 


push-to-talk button. 


9. Transmitting key. 


10. Suitable alignment tools for adjustment of 
coils and capacitors. 


11. XCU-27 crystal calibrator. 
Power Connections: 


Disconnect the 700 volt output of the power 
supply. The heater wire connecting the two 6JB6 
sockets should be removed. 


5.2 5.2 MHZ IF ALIGNMENT 
Turn the FUNCTION switch to AM. Set the 


slate TO\ OaATAT 
RF GAIN and AUDIO GAIN controls to maximum, 


fully cw. 


Connect the audio output meter to the speaker 
leads. This may he conveniently done by plugging 
the meter into the phone jack. Connect the signal 
generator through a 1000 pF capacitor to the grid 
(Pin #7) of the 12BE6 (V-2) receive mixer tube 
socket. Set the signal generator output to approxi- 
mately 5.2 MHz with audio modulation at 30%. 
Audio output should be audible. Adjust the signal 
generator frequency to match the center frequency 
of the band pass filter as indicated by maximum out- 
put. Tune the slugs of the 1st and 2nd IF coils L-23, 
L-24, L-25 and the bottom slug of T2 (transmitter 
iF) for maximum output being careful to avoid over- 
load of the receiving channel. The siggal generator 
output should be reduced throughout the alignment 
procedure so that the output meter reading does not 
exceed 0.5 watts. After all coils are tuned and peaked 
the euiput level of the audio meter should read 0.5 
watts with 20 wv input from signal generator. Dis- 
connect the signal generator and output meter. 


5.3 CARRIER OSCILLATOR AND 
BALANCED MODULATOR ALIGNMENT 

Place the FUNCTION switch in TUNE posi- 
tion. Connect the oscilloscope to junction of F-1, C-98 
and C-99, (output of the 5.2 MHz Crystal Filter). 
Tune the top slugs of T1 and T2 transmitter IF 
transformer for maximum output on the oscilloscope. 
Adjust the carrier oscillator trimmer (C-146) until 
the indicated signal level is 0.4 volts peak to peak 
as indicated on the oscilloscope. Disconnect the oscil- 
loscope from circuit. 


5.4 VFO ALIGNMENT 


Place the FUNCTION switch in the SSB posi- 
tion. Set the BAND switch to 3.5 MHz. Place the 
MOX< switch in the OFF position. Gonnect the high 
frequency signal generator to antenna jack. Set the 
generator output to 3.5 MHz and tune the main 
tuning dial to 3.5 MHz. Tune the VFO coil slug 
(L-20) for zero beat. Now tune the main tuning diai 
to 4.1 MHz and set the generator to hear a signal at 
the 4.1 MHz dial seiting. Check for zero beat. If zero 
beat occurs higher than 4.1 MHz adjust the VFO 
trimmer capacitor (C-86) for more capacity. If zero 
beat occurs lower than 4.1 MHz adjust the VFO trim- 


mer capacitor ( ‘Cc. 86) for less capacity. Now return the 


mer tne 


VFO dial to 3.5 MHz and set the signal generator to 
3.5 MHz and repeat the procedure until the 3.5 MHz 
beat note occurs at the 3.5 MHz dial setting and the 
4.1 MHz beat note occurs at the 4.1 MHz dial setting 
or until desired accuracy is achieved. 


5.5 PRE-MIX AND DRIVER ALIGNMENT 
Connect the signal generator output to the grid 
(Pin #2) of the pre-mixer on 6GH8 (V-11) through 
a 1000 pF capacitor. Remove the 12BA6 (V-10) VFO 
tube then remove the 14.6 MHz, 25.1 MHz and 21.5 
MHz crystals from the sockets of the crystal oscillator. 
Connect the oscilloscope to the grids of the 6G}5 
(V-14 and V-15) final amplifier tubes. Set the FUNC- 
TION switch to the TUNE position and the BAND 
switch to the 3.5 MHz position. Set the signal gener- 
ator to 9.0 MHz and tum the EXCITER TUNE 
knob to #5 on panel. Adjust the pre-mix trimmer 
(C-62), the mixer coil (L-11) and driver coil (L-5) 


for maximum indication on the oscilloscope. This 
ut should exceed 200 volts neak-to-neak 


RCESa ay Gaes Pprak-tO-pead. 


TORE of 3eeneyD 


THE 80 METER BAND. 


= 


eter Band—Set the signal generator to 12.5 
MHz. Then turn the EXCITER 
TUNE knob to #8 on panel. Ad- 
just the pre-mix trimmer (C-57) ; 
the mixer coil (L-12) and the driver 
coil (L-6) for more than 200 volts 
on final grids. 
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20 Meter Band—Set signal generator to 9.0 MHz. 
Then turn the EXCITER TUNE 
knob to #3 on panel. Adjust the 
mixer coil (L-13) and the driver 
coil (L-7}, for more than 200 volts 
on final grids. 

10 Meter Band—Set signal generator to 29.2 MHz 
and tune the trap (C-152) to mini- 
mum signal. Set signal generator to 
27.9 MHz and tune the trap (C-151) 
for minimum indication. Set the 
EXCITER TUNE knob to #2 on 
the panel. Now set the signal gener- 
ator to 22.8 MHz and align the 
pre-mix coil (L-16), the mixer coil 
(L-1)) and the driver coil (L-9) for 
maximum indicated output on oscil- 
loscope. Set signal generator to 24.5 
MHz and turn the EXCITER 
TUNE knob to #7 on panei. Ad- 
just the pre-mix trimmer (C-60) 
for Wax OUT reading on oscillo- 

scope. Repeat this procedure until 

proper tracking isi hacmieved: 
indicated output on oscilloscope at 

150 


The 
anic 


read 


Or snow. read 


volts peak-to-peak. 


both frequencies should 


ar 124 Ler. 


Meter Band—Set signal generator to 16.1 MHz. 
Then turn the EXCITER TUNE 
knob to #7 on panel. 
pre-mix trimmer (C-59), the mixer 
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Adj ust the 


coil (L-14) and the driver coil 
(L-8) for maximum indicated out- 
put of 92ND volts neak-to-neak 
put of 200 volts peak-to-peak. 


Remove the signal generator and replace the 


VFO tube 12BA6 (V-10) and the crystals in their 
proper sockets. This completes the adjustment of the 


-mixer and driver stages with the exception that a 


slight mis- alignment now exists in the driver coil due 
to the presence of the oscilloscope probe d during pre- 
vious adjustments: and measurements. This error will 
be corrected durin ge tasting of the Gn 

we VM beUeeu during ER OLLI WL Lest inna. 


stages to be described later. 
5.6 CRYSTAL OSCILLATOR ALIGNMENT 


Connect the oscilloscope probe to the grid (Pin 


amplifier 
ampuner 


ee 


#2) of the 6GH8 (V-11 B) pre-mixer tube. Turn 
the BANT) switch to 7.0 MHz. Set the FUNCTION 
switch to the SSB position. The 21.5 MHz crystal 
oscillator now supplies the signal. Tuné*the 21.5 MHz 
crystal trimmer (C-78) to maximum indication on 
oscilloscope. When this point is reached add slightly 
more capacity to reduce the output reading to 80% 
of the maximum reading. Set the BAND switch to 
21.0 MHz. This position uses the 25.1 MHz crystal; 
tune the 25.1 MHz crystal trimmer (C-76) to maxi- 


mum indication on the oscilloscope. Then reduce the 
output reading to 80% of the maximum reading. 
Now set the BAND switch to 28.0 MHz where the 
Tune the 14.6 MHz 


au 


i4.6 MHz crystal is now used. 


crystal trimmer (C-74) to 2 volts peak to peak at this 


peoirit 


FINAL AMPLIFIER PRELIMINARY 
ADJUSTMENTS 


Although the NCX-200 does not require any 
alignment of the final amplifier, it is necessary at 
this time to check for proper operation at the high 
and low ends of all bands. In addition it is necessary 
to make final adjustments on the driver piate coiis 
and on the neutralizing capacitor. These checks 
should be made in following sequence: Reconnect 
the 700 volt in POWER: supply. Connect heater wire 
Place the FUNCTION 


switch in JUNE position and allow 30 seconds for 


| — CAUTION — | 


UP TO THIS POINT, THERE HAS BEEN 
NO POWER APPLIED TO THE FINAL AMPLI- 
FIER. ALL CIRCUITS WHICH HAVE BEEN 
OPERATING AND WHICH HAVE BEEN 
TESTED ARE LOW LEVEL, COMPARATIVELY 


TOAW CANT TAT OINO|TT 
LOW VOLTAGE CIRCUITS. FROM HERE ON 


VOLTAGES AND CURRENTS ARE PRESENT 


WHOICW ARE PARTICULARLY DANGEROUS 


WV ERASER CAIN CCRIN GaN ae BO are re 


TO PERSONNEL, TO THE TEST EQUIPMENT, 
AND THE UNIT UNDER TEST. IT IS ESSEN- 


ay eee Wa 


TIAL TO BE SURE THAT NO PIECE OF TEST 
EQUIPMENT IS MIS.CONNECTED TO THE 
NCX-200, AND THAT IT NOT BE PLACED 
INTO A TRANSMITTING CONDITION WITH- 
OUT PROPER TUNING SINCE DAMAGE MAY 
RAPIDLY RESULT. IN A NUMBER OF THE 
FOLLOWING TESTS, THE TRANSMITTER 
WILL BE OPERATED AT FULL POWER OUT- 
PUT. IT IS IMPORTANT THAT THE UNIT BE 
RETURNED TO A RECEIVING CONDITION 
IF MISINDICATIONS ARE OBTAINED, OR IF 
THE TEST IS NOT COMPLETED WITHIN A 
PERIOD OF 30 SECONDS, OR IF THE UNIT IS 
NOT TUNED UP WITHIN A PERIOD OF 30 
SECONDS. OTHERWISE, SERIOUS AND PER- 
MANENT DAMAGE MAY OCCUR IN THE 


between the 6jBG sockets. 


Disconnect all previously used test equipment 
from the NCX-200. Attach the 50 ohm dummy load 
and calibrated output meter to the antenna connector. 


Set the BAND switch to 28.0 MHz. Set the main 
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tuning dia! to 28.8 MHz. Now turn the FUNCTION 
TUNE and rapidly peak the EXCITER 
TUNE for maximum meter reading on the combina- 
tion S-meter and cathode current meter. Adjust the 
10 meter drive plate coil (L-9) for maximum meter 
reading while slowly rocking the EXCITER TUNE 
control. This will correct for the presence of the 
oscilloscope probe in the previous setting. Now rotate 
the PA TUNE control and observe whether a dip 
occurs in plate current reading. 


swat itch to 
switcr 


Note the power output recorded by the power 
output meter. This power output should exced 100 
watts at all frequencies, provided that the PA LOAD 
control is adjusted so that the final amplifier draws 
300 ma. With the PA TUNE control set for a plate 
current dip, the PA LOAD control is slowly rotated 
in a clockwise direction. ‘As the PA LOAD control is 
advanced, it wili be necessary to slightly retune the 
PA TUNE control to stay in the dip. Continue this 
process until the minimum reading in the dip corres- 
ponds to 300 ma. on the meter. 


With the FUNCTION switch in the TUNE 
position, rotate the PA TUNE control to either side 
of the resonant point and observe the plate current 
meter. It is necessary that the off resonance current 
exceed 350 ma. Having noted the off resonance plate 
current, retune the PA TUNE control to the plate 
current dip at 300 ma. and observe the power output. 
Tt should exceed 100 watts. Carefully rotate the PA 
TUNE control to either side of the dip and observe 
whether the power output rises or falls. With proper 
setting of the neutralizing capacitor, the power output. 
should fall on either side of the dip. If the power 
output rises as the PA TUNE control is tuned away 
from the dip, it will be necessary to adjust the neutral- 
izing capacitor. This can be quickly done on a trial 
and error basis by rotating the neutralizing capacitor 


and observing whether maximum power output occurs 


at Le wnlate curren 5 
at tne p te current dip. As proper t net utralization is 


achieved, maximum power output will occur at mini- 
mum plate current. Return the FUNCTION switch 


aes 


ai 


.9 FINAL AMPLIFIER PRELIMINARY 
ADJUSTMENT (80-15 METERS) 


Set the BAND switch to 21.0 MHz and the main 
tuning dial to 21.250 MHz. Turn the FUNCTION 
switch to TUNE and rapidly peak the EXCITER 
TUNE for maximum meter reading. Adjust the 15 
meter driver plate coil (L-8} for maximum meter 


reading while slowly rocking the EXCITER TUNE 


control. This will correct for the presence of the 
oscilloscope probe in previous tests. Now rotate the 
DRA WTrrArTD A ’ en | B | ey | ra ee he Re Sas 
FA LUNE CONntro!l and opserve whether 4a ulp appears 


in the reading. Advance the PA LOAD in a clock- 


wise direction and slightly retune the PA TUNE 
control to stay in dip. Continue this process until the 
minimum meter reading in the dip corresponds to 300 
ma. The power ontput should exceed 100 watts and 
proper neutralization should be observed. Repeat this 
procedure at the following BAND switch and tuning 
settings, in each case adjusting the proper driver coil 


for maximum meter indication while rocking the 
EXCITER TUNE control. 


MAIN 
BANDSWITCH TUNING DIAL DRIVER COIL 
14.0 MHz 14.2 MHz L-7 
7.0 MHz 7.2 MHz L-6 
3.5 MHz 3.7 MHz L-5 
5.10 CARRIER SUPPRESSION, SIDEBAND 


SUPPRESSION, 


ALC CHECKS 


MODULATION AND 


Connect the audio generator to the MIC jack 
and supply 10 mv of audio signal to the NCX-200. 
Rotate the FUNCTION switch to the TUNE posi- 
tion. Connect the high-frequency oscilloscope to the 
antenna line which is connected to the dummy load. 


Tr at [ah Sern 12 9 UR geen Se een i ge eg 
dune We UnNal alipiier LOF WlaXiuit output al 
300 ma. input as described in the previous sections. 
A level well in excess of 200 volts peak-to-peak should 


be noted on the oscilloscope. 
switch to the SSR cosition pee 


tch to the SSB position. 
the MOX position, set the carrier Balance 
correspond to minimum indication ot on ones meter, Ad- 
just the BIAS control for 60 ma. on the meter. The 
level remaining on the oscilloscope should not exceed 
0.5 volts peak-to-peak, thus insuring carrier suppres- 
sion better than 50 db. If necessary, carefully adjust 
the balanced modulator phase trimmer (C-6) for 
minimum indication while rocking the carrier balance 
control through minimum until the required 0.5 volt 
level is obtained. Now rotate the MIC GAIN control 
slowly in a clockwise direction. A signal should again 
appear on the oscilloscope. The MIC GAIN should 
be advanced until the cathode current meter reads 
230 ma. Output at the scope should be 120-180 volts. 
The wave form at this point should appear as indi- 
cated in figure No. 6A. It is necessary to note the level 
of ripple on the wave form to total wave form level. 


J san 
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form. This indicates that the unwanted sideband 
suppression with a 1000 cycle tone is in excess of 
30 db. -the limit of this measuring technique. 


It is important to note the difference between 
carrier balance and unwanted sideband suppression 
in the previous measurement. If the carrier balance 
control is rotated slightly, the wave form of figure 
No. 6A will be altered to the wave form of figure 
No. 6B. If this wave form is present while attempting 
to make the sideband suppression measurem 


surement, tnc 
carrier balance control should be slightly adjusted to 
compensate and return the picture to that of figure 


Place the FUNCTION switch in the AM posi- 
tion. Now further advance the MIC GAIN until the 
meter just reaches 300 ma. as set by the previous 
tune-up procedure. Note the oscilloscope tevel. Slowly 
advance the CARRIER INSERTION control cw 
from the minimum setting. As this occurs, the wave 
form will begin to develop large Cusps and peaks which 


will tend to exceed the noted oscilloscope level. Slowly 


reduce the MIC GAIN to Keep the peaks at the 


termined aa 1 by car ae adjusting both the 


R INSERTION con- 


1 ta picture as ilus- 


s important that the peaks 
igure be at exac os ake level determined with 
the balanced carrier at 300 ma. of cathode current. 
This is equivalent to a two-tone test and is useful in 
indicating distortion in the transmitter channel and 
performance of the modulating circuits. The wave 
form which is observed should have a clean sharp 
cusp and should have a sine wave envelope. Theré 
should be no flattening of the peaks and no broaden- 
ing of the cusps. Typical incorrect wave forms are 


indicated in figure Nos, 6D & 6E. 
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Advance the MIC GAIN conirol to maximum 


and readjust the CARRIER INSERTION control 


orrane R be 


for sharp CUSPS. The final perie should now be 


overdriven and ALC voltage shoul sult. The oscil- 
loscane-wave form should rema as shown in ficure 
No. 6C Wave LUi1 snouia rtmain as snown in Hguse 

No. 6C. Check the ALC output at the junction of 
D-1, C-25. R-6 me R-29. There should*be approxi- 


mately 5 volts at this point. 


The rear ALC jack may now be checked oy 
applying —10 volts at the ALC input jack. T 
loscope display amplitude should decrease indicating 


1 
pPreper CALCE nal Lonuol, 


1 he oscil- 


Press the MOX switch to OFF. The set is now 5.12 CW CHECK 


ready for push-to-talk operation. If all of the tests are 

met satisfactorily, it can be assumed that the transmit- Place the FUNCTION switch in the CW posi- 
ter section is working properly, although it is of some tion. Plug the key in the key jack. Load the trans- 
value to check the dynamic operation of the trans- mitter as in previous checks. Press the MOX switch 
mitter on the microphone, To do this, return the MIC to MOX. With key down, rotate the CARRIER IN- 


GAIN to zero and place the FUNCTION switch in SERTION control until meter reads 300 ma, Now key 


the SSB position. Now remove the audio generator 


the transmitter and check the pattern of RF on the 
from the MIC jack and replace it with the test micro- 


oscilloscope. A correct pattern should look like the 
phone. figure No. 8G. Remove the oscilloscope. 
Press the push-to-talk switch and speak normally 
into microphone. Slowly advance MIC GAIN control 
until peaks of the resulting signal reach the amplitude 5.13 RECEIVER IF TRAP ALIGNMENT 


used for the previous two tone test. At this point the 


meter will be fluctuating rapidly with the speech con- Connect the signal generator to antenna jack. Set 
ient. The meter should generally average around 125 the signal generator to 5.2 MHz (center frequency of 
ma. of current and the output wave form should the bandpass filter). Adjust the IF trap capacitor 
appear as illustrated in Figure No. 6F. (C-91) for minimum output. 


WAVE FORMS 


FIGURE 6 
Mh 
— 2 


C (CORRECT) E (POOR CUSPS) 


ga ll | i —- 


BAND XTAL OSC. _ PRE-MIX VFO OSC. MIX CARRIER OSC. Pe ea 
80 NOT USED na 8.7 to 9.3 = 5.2003 3.5 MHzto 4.1 MHz 
40 21.5 _ 8.7 to 9.3 _- 5.2003 7.0 MHzto 7.5 MHz 
20 NOT USED a 8.7 t0 9.3 a 5.2003 13.9 MHz to 14.5 MHz 
15 25.1 i 8.7 to 9.3 + 5.2003 21.0 MHz to 21.6 MHz 

L10 32.1 Z 8.7 to 9.3 oe 5.2003 28.0 MHz to 29,6 MHz 

M10 14.6 + 8.7 to 9.3 + 5.2003 28.5 MHz to 29.1 MHz 

H 10 15.2 4 8.7 to 9.3 a 


5.2003 29.1 MHz to 29.7 MHz 
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TOP VIEW 
FIGURE 5 


C-8-11-12 


C6 
R56 
T2 (TOP CORE PRI, 


BOTTOM VIEW 
FIGURE 5 


SECTION 6 
PARTS LIST 


ALL READILY AVAILABLE RESISTORS AND CAPACITORS ARE OMITTED FROM THE 
FOLLOWING PARTS LIST, BUT ARE COMPLETELY IDENTIFIED ON THE SCHEMATIC: 


SYMBOL DESCRIPTION ace SYMBOL DESCRIPTION NG HRER 
SOCKETS AND JACKS COILS AND CHOKES (Cont.) 
Socket C | A-50799 113 20 Meter Mixer B-50760-2 
ocket Crysta! = : ; : 
scuasowr Rae, Re BSN 
Socket 7 Pin B-27669-3 ene Bo ee a oe Te 
L16 Pre-Mix Coil B-51514 
Seen oe 117 80 Meter Pre-Mix B-52053 
: 7 : L18 Oscillator Coil B-52047 
jl docks Micropaonese cit: oo L19, 990 uh Choke A-50206-1 
j2 Jack, Key, 2 ckt. A-30793-1 129 ‘ ; 
3 Jack, sht. phones, 2 ckt. A-50793-3 L30 
jt Connector, Antenna A-51479 L20 VFO Coil B-52037 
te “i Aa ALC In iss Lat 4.7 wh Choke RF G-50750-21 
V7 Strip Term.—Relay C-19458-6 ch Seven 
L28, Choke, Parasitic B-51545 
MISCELLANEOUS ELECTRICAL Pra 68 uh Choke C-50750-35 
M Meter A-52039 CWITCHES 
Kl Relay 6PDT 62.3 Q A-52038 ee aes 
- Band A-51523 
5.2 MHz ei Gaeioein pris, MB 
: Mixer Waf A-51521 
x! Crystal 5.2003 MHz B-50769 ie s Bandaich Coan B-52003 
X2 Crystal 14.6000 MHz B-52042-3 Bel Cee , ele wheat Nee eee ee 
82 Function Switch B-52002 
- Cry 2) 100 ME2 Poles $3 Rocker MOX-ON A-52004 
At Urystal 21.9000 MHz B-92042-1 
Panel Lamp Socket Assy.  B-52051 KNOBS 
Panel Lamp NPL-47 Main Tuning A-52045-3 
Knob Pointer A-52045-1 
Knob Round A-52069 
TUBES AND DIODES SHAFTS, COUPLINGS, DRIVE TRAIN 
V1 6BZ6 Shaft, Bandswitch B-50854 
v2 12BE6 Shaft, PA Load B-508 18-3 
V3, V4, 12BA6 Shaft, PA Tune B-50818-1 
V8, V9, Shaft, Exciter Tune B-50818-9 
V10 Set Screws SS6-RC-3X 
V5 12AXK7 Coupling, Rigid A-12611 
V6 6AQ5 Coupling, Link B-25000 
V7, V11 6GH8 Bushing, Panel oe 
Vi2 6JD6 Painuts 9-92 DB-13999¢-6 
V13 6GK6 COVERS 
Vi4, Vi5 6) B6 Cover, VFO B-52007 
Vi6 0A2 Cover, PA a C-50815-4 
D1,D2, Diode IN484 A-51672Z Front Panel Assy. G-52009-2 
D3, D4 Cabinet Chassis Cover D-52011 
D5 ; Gabinet Bottom Pan C-52010 
D6 Diode A-51294-1 Hanger Bracket C-50836-2 
D?7,D8 Diode IN542 IN542 Hanger Screws A-50835 
9, D10 Rubber Feet A-52041 
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SYMBOL DESCRIPTION PART SYMBOL DESCRIPTION PART 


NUMBER NUMBER 
POTENTIOMETERS AND CONTROLS CAPACITORS (Coni'd) 
R3 Bias B-50541-1 Cil Ceramic 75 pF 500 V A-50849-3 
R43 Audio Gain B-50768-4 + 5% 
R52 MIC Gain Cal. ON-OFF B-50986-1 C12 Ceramic 51 pF 500 V A-50849-2 
R56 Carrier Balance A-51847 + 5% 
R62 Carrier Insertion B-50541-1 C13,C14 Ceramic 500 pF 3KV A-50849-5 
R73 RF Gain B-50768-3 + 5% 
R81 S-Meter B-50541-10 C8 Ceramic 150 pF 500V A-50849-10 
RESISTORS = of 
uae OF ce ea C33 Ceramic 330 pF +180 PPM A-52062 
RI 3.2 ohms 2w + 3% B-17436-10 + 1% 
R2 650 ohms 2W + 2% RC20- C84 Ceramic 150 pF -750 PPM A-52063 
ceed C123 —_Ellectrolytic 40-40-20 C-19458-8 
R78 3.3k LOW + 10% B-17436-24 : coe 
R79 750 ohms 10W = 10% B-1 7436-16 te 
TRIMMERS TRANSFORMERS 
C6, C9 Piston 1—8.0pF A-51997 T1 Balanced Modulator B-51821 
ow ADE Ale D_ENILA ana = Steg Rm ene 
wl? fi ws seen? Bessy i zZ 1 ransmit it B-JU/OT 
Neutralize 4—15.0pF T3 Audio Output B-19435-4 
C57,C59, Trimmer U Bracket B-51304-7 L23, IF Transformers 5.2 MHz  B-50766 
C60, Mtd 1.5—20pF L24 
C62 198 
C62, L2Zo 
C151, 
Gla? COILS AND CHOKES 
C74, G75, Trimmer U Bracket B-51304-2 Li Antenna Choke C-50523-3 
C78 Mtd 1.5—20pF L2 Pi Network B-51518-2 
L3 100uh choke C-50527-4 
C86 Ceramicon 5—25pF NPO __ B-19783-4 L4 PA choke A-51529 
cgi Mica, 7—100pF A-52049 L5 80 Meter Driver B-50755 
C146 Ceramicon 5—25pF NPO _—A-19783-2 L6 40 Meter Driver B-50757-2 
Pat eee L7 20 Meter Driver B-50759-2 
ha a ac ahha L8 15 Meter Driver B-51515-2 
C4 Gang: PA Load C-50788 L9 10 Meter Driver B-51517-2 - 
C7 Gang: PA Tune G-50789 L10 220 Uh choke A-50206-1 
C40 Gang: Exciter Tune G-51011-2 Li1 80 Meter Mixer B-50756 
C85 Gang: VFO Tune G-52005 Li2 40 Meter Mixer B-50758 
SECTION 7 


VOLTAGE AND RESISTANCE MEASUREMENTS 


RESISTANCES TAKEN WITH FUNCTION SWITCH IN SSB POSITION: POWER PLUG REMOVED. AUDIO; RF 


GAIN; MICROPHONE GAIN AT MAX. POS. BANDSWITCH IN 80 METER POSITION. 


Tube Type Function Pin Receive Transmit Resistance 


> 
Q 
TQ 
| 
rey 
3 
® 
ba 


2 +12 —i10 682 
3 0 0 
Vi GBZ6 gene of 6aV 6.3V 
aM 5 = 280 280 20k 
6 +125 +125 67% 
7 0 —40 0 
1 —8 —40 27k 
2 0 0 0 
3 0 0 0 
Vo; agBee, «SOR ERS 4 i26V 12.6 V. 
5 240 240 20 k 


iF 
> 
| 

& 
>= 


“I 
I 
es 
io) 
o-) 
Ss 


po 
~J 


Type Function Pin Receive Transmit Resistance 


ot OG aS A ee OM 
9 0 0 0 
1ST LF es ee a Pe 
v2 19RBAB aeortTRiIRR 4 12.6 V. i 12.6 V. 0 
ac ala eam +240 +240 27k 
6 +100 +100 
7 15 15 : 
1 AGC 7 1.5 meg 
2 0 0 0 
OND LF Eat ON Fy et NS ee 
V4 12BAG FF. 4 196V 19 6V 0 
AMPLIFIE 
RS +240 0 22 k 
6 +80 ~ 0 10k 
7 +15 0 1502 
1 +90 +240 300 k 
ew Na ee 
BRU es ee Se 
V5a AM 4 iz6V. 12.6 V. 0 
(2a? - “DETECTOR 55.0 996. GV 
Vs'b AUDIO 5 +10 176 +940 120 k 
AMPLIFIER 7 15 —29 100 k 
8 0 ; 0 0 
9 6.3 V. 6.3V. 
1 * * 
2 +12 12 270% 
3 12.6 V. 12.6 V. 
AUDIO ee ee ye 
V6 6AQS he o 4 65. 63 V. 
OUTPUT —i———_—-83 VS 
5 260 270 22k 
6 OR 
is Sa er ee 
1 +250 +230 
2 40 
Se ee AO a ee ee ee 
Via MICROPHONE _4. 
6GH8 PREAMP 0 OOM, OS 
vib S-METER "6 $230 OQ onew Tune--Function N20 
7 OOS SSBor AM 
a +4 +3.5 
a Se 
1 —5 —5 1 meg 
2 0 0 
3 0 0 


ra Tn a 
v8 12BA6 CARRIER 


4 126 V. 12.6 V. 
OSCILLATOR ———_—— ——————— ———_ —  -_—aaaaor aL 
sc R 5 40 40 75k 
6 “+50 +50 75k 


“I 
i=) 
o 


1 —4 —4 82k ; 
2 0 0 
v9 12BA6.—, BALANCED ; : 6V _ Vv = 
a 
MODULATOR ; ; a ar 
6 0 +150 Ad Je 
7 0 +3 270k 
i —3 5 100k 
2 0 0 : 
3 0 0 _ 
V10 12BA6 V.F.O. 4 12.6 V. 12.6V 
5 +130 130 25k 
6 +130 +130 27 k 


“I 
oO 
oO 


= 
oO 


Tube Tre Function Pin Receive Transmit 


P.) 
_ 
3 
2. 
3 
= 
a 
3 
a 
® 


1 +150 +150 25k 
2 =F —7 47 k 
3 +100 +100 120 k 
Vila 4 0 6 
6GH8 ves 5 6.3 6.3V 
Vilb " "6 +240 +240 20 k 
7 0 0 0 - 
8 +10 a1.0 1209 
9 —i.5 —1.5 100 k 
1 * * 
2 - 40 ie] 100k 
TRANSMIT 3 0 +3.5 4702 
vi2 — 6JD6 MIXER 4 0 0 
5 6.3V. 6.3V 
7 £230 280 27k 
1 0 +35 1509 
2 —40 —0.2 200 k 
3 it] re] 
4 12.6 V. 126V 
V13 6GK6 DRIVER _ 5 63 V. 6.3 V. 
é 6 * * 
7 280 +280 20k 
8 280 +280 20k 
9 0 0 
i ie) + 240 100% 
2-60 to—80 V ADJ WITH BIAS CONTROL 20k 
3 ie} L.96 32k 
4 12.6V. 12.6 V. 
Uris ene FINAL =) ae 6.3 Ve 6.3 V. 
Vit $635 AMPLIFIER “6 * * 0k 
an Os 7 0 +240 1009 
8 0 0 
9 0 0 
TC 1-200 {700 DO NOT MEASURE IN TRANSMIT. POS 
i 0 240 100 2 
2 60 to-80 V AD] WITH BIAS CONTROL 20k 
3 0 +.96 V. 32k 
4 12.6V., 12.6V. 
. FINAL 5 63V. 6.3V. 
Mie Bee AMPLIFIER 6 * * 30k 
ov, 7 0 $240 100} 
8 0 0 
9 0 0 
TC +800 700 DO NOT MEASURE IN TRANSMIT POS. 
i +150 +150 25k 
2 0 0 0 
3 NO CONNECTION 0 
5 +150 150 0 
6 NO CONNECTION 0 
7 0 0 0 


AAD TAINTOATHD WALT TAYTRNAAT OONNITOTIONG TAD TIT VWAMTITIAE 
*PINS SO INU AL Bay VO LIN DN GN PRU OLN VA Ud 


AGE EVEN THOUGH NO EXTERNAL CONNECTION IS MADE. 


#VOLTAGE MEASUREMENTS AND RESISTANCE MEASUREMENTS MADE WITH SIMPSON 260 OR EQUIVA- 
LENT TYPE OF METER. 20,000 9 PER VOLT. 


—_ 
oO 


FREQUENCY RANGE: With crystals supplied—3,500 to 4,000 kHz, 7,000 to 7,300 kHz, 14,000 to 14,500 
KHz, 21,000 to 21,500 kHz, 23,500 to 29,100 kHz. (Two additional crystals required if coverage of entire 
28,000— 29,700 kHz band is desired.) 

POWER INPUT: 200 watts PEP SSB; 200 watts CW; 100 watts AM. 

R.F. POWER OUTPUT (Nominal): 120 watts PEP SSB; 120 watts CW; 30 watts AM. 

TYPES OF EMISSION: SSB (USB 20, 15, 10 meters, LSB 80 and 40 meters), AM, CW. 

OUTPUT IMPEDANCE RANGE: 40-60 ohms minimum, Pi-network. 

FREQUENCY DETERMINATION: Single conversion, with pre-mixed crystal-controlled high frequency 
oscillators and tunable VFO. E 


roequct aerec tor on receiv 


SSB GENERATION: Clystal lattice filter; 6-50 db shape factor 2.2 to 1; Bandwidth 2.8 kHz at 6 db: 
Center frequency 5,202 MHz. Solid state balanced modulator. 

DIAL CALIBRATIONES klias identicalicn allcbands, 

TUNING RATIO: 45:1; Identical on all bands. 

FREQUENCY STABILITY: Nominai 1500 cps in first 30 minutes after 5 minute warm-up: long-term 
stability nominal 400 cps in room ambient conditions. 

SUPPRESSION: Carrier —50 db, unwanted sideband —40 db, 3rd order distortion products ~30 db 
at full output. 

RECEIVER SENSITIVITY: Nominai 0.5 uv for 10 db S/N in SSB mode. 

AUDIO OUTPUT: Better than 2 watts: 3.2 ohms. 

MICROPHONE INPUT: High impedance (dynamic microphone recommended). 

METERING: Back-lit edge reading; PA cathode current on transmit; S-units on receive. 
CONTROLS: Front Panel: Main Tuning, Band Selector, Audio Gain, R.F. Gain, Calibrator, Exciter Tune, 
P.A,Tune, P.A, Load, Dial Adjust, Function, MOX-OFF Switch, Microphone Input, Microphone Gain. 
Rear Panel: Antenna, Bias Adjust,Phones or Speaker, Key, Power Input, External ALC Input, Calibrator 
Socket, External Relay Control, Carrier Insertion, S-Meter Adjust. 

vee AND SEMICONDUCTOR COMPLEMENT: 16 tubes, 10 semiconductors: Parallel 6JB6's 
in PA. 

DIMENSIONS: 67/,,” H, 13%” W, 11” D. 

MECHANICAL: 1” solid extruded aluminum front nanel, satin-anodized off-white finish: Perforated 
aluminum enclosure with gray-blue wrinkle enamel finish; Gloss black knobs with aluminum caps. 
Universal mobile mount included. : 

WEIGHT: 15 nounds. 

romes REQUIREMENTS: 700 V.D.C. at 300 Ma., 280 V.D.C. at 200 Ma., —80 V.D.C. at 10 Ma., 12.6 V. 
at 5A. 

ACCESSORIES: AC-.200 power supply (0 


Sup 


all necessary operating voltages); XCU-27 


rates from either 117 or 234 V.A, 


0 kHz plug-in crystal calibrator. 


ee ee law 
Cc. 50-60 Hz and SUP PIES 
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TC CALIBRATOR SOCKET ; 


as) 
Oo 


RTS 
65 "$0 
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AGL) 
G26) EVERSE 
POLARITY 
¥ 1 Ene 


MIC, PREAMP 


v7A 
1/2 6GHB 


250uF 
T re) 


RELAY 


RECEIVE «——--———m» TRANSMIT 


AUDIO OUTPUT 
M3 


CARRIER, 
ag? | INSERTION 
KL 


CAPACITORS? VALUES ARE IN ef : IF POINT (.) PRECEDES DIGITS, 
VALUE IS EN guF, UNLESS OTHERWISE SPECIFIED, 
TOLERANCE IS £10% AND WORKING VOLTAGE IS 500, 


RESISTORS; IN OHMS; Ke KILOHMS, MeMEGOHMS, LNLESS OTHER- 
WISE SPECIFIED, TOLERANCE IS £iO%,WATTAGE IS 1/2 W. 


SWITCHES: ALL SHOWN CCW. FROM THIS POSITION, CLOCKWISE 
ROTATION WILL GIVE THE FOLLOWING POSITIONS: 


SI- BANDSWITCH -28-21 -14-7-3,5Mc, 
S2- FUNCTION SWITCH - OFF -SSB-aM-CW-TUNE 


syMgos: /f VARIABLE COMPONENT 


» 
{ ADJUSTABLE COMPONENT 


ab CHASSIS. GROUND: 
~ 


